A simple colostomy implantation model for evaluating colon cancer.
Realistic models of colorectal cancer are necessary to study cancer biology and evaluate therapeutic interventions. Real-time observation and repeated sampling of implanted tumor is difficult to achieve in the current orthotopic animal colorectal cancer model. The aim of this study was to establish a simple colostomy implantation mouse model for evaluating colon cancer. The human colon cancer cell line LoVo was injected subcutaneously into the necks of five mice to generate a solid tumor. Colostomies were created from the ceca of 14 nude mice. Fragments from the solid tumors were then harvested and implanted into the submucosa of the stoma. Half of the tumor-bearing mice were treated with 5-fluorouracil (5-FU) and all were monitored for tumor growth and survival. Tumor tissue was taken at different time points to evaluate pathological changes, expression of hMSH2 and P53, and microsatellite instability (MSI). The stoma healed 2 weeks after the surgery. Twelve mice had developed detectable colon tumor 2 to 3 weeks after implantation of human colon cancer LoVo cells into the colostomy with mesenteric lymph node metastases. The median survival was 13 weeks. Histopathological and immunohistochemical examinations of tumor tissues collected at different time points of tumor progression showed similar histopathological changes and hMSH2 and P53 expression patterns to the original cell line. MSI analysis showed that five tumors were MSI-L from the second week after tumor implantation and all 12 colostomy tumors were MSI-H from 4 weeks after implantation. The tumors were highly sensitive to 5-FU treatment, which lead to a longer median survival of 15 weeks (P = 0.0374) and significant tumor growth inhibition. This study demonstrates that a colostomy implantation mouse model is an ideal model for evaluating colon cancer. Its advantages include high tumor take rate, easy real-time visualization, easy repeated sampling of the implanted tumor in live animals, and significant sensitivity to a commonly used chemotherapeutic agent.